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Shaun,

Please find attached the revised slides for your trip to ND next week. They reflect the changes we
 discussed this week, with the exception of an additional slide related to climate impacts in ND.
 Rich has put down some suggestions in his attached document, and I've also attached an EDF
 document on economic losses due to climate change in ND. Happy to take this up again on
 Tuesday, and add such a new slide if you would like. Let us know!

Laura

1st attachment included. 2nd and 3rd 
nonresponsive. 




NORTH DAKOTA
Assessing the Costs of Climate Change


Overview 
In the coming decades, a changing climate 
is likely to affect North Dakota’s economy. 
The most recent climate modeling predicts 
higher temperatures and worsening droughts 
for the state.  These changes could be more 
pronounced if global emissions of greenhouse 
gases are not reduced.  Agriculture, water re-
sources and tourism may be affected in a variety 
of ways and could result in significant losses.  
Since state economies are directly linked to the 
economies of neighboring states and regions, 
policymakers may wish to consider both state 
and regional policies.


Climate Trends in North 
Dakota


The climate in North Dakota can be severe:  
blizzards, floods, droughts, tornadoes, hail 
storms, thunderstorms, high winds, severe cold 
spells, and extreme heat are not uncommon.1 
The state experiences cyclical droughts, with 
semi-arid conditions prevailing in the western 
half of the state.  The eastern half receives most 
of the precipitation, primarily as rain in the 
spring and summer.2


During the past 100 years, the average annual 
temperatures in the northern and central Great 
Plains have risen by about 2° F. The latest IPCC report predicts the state could experience an increase 
in temperature of nearly 7° F by 2100. 3  Extreme weather events in North Dakota—including peri-
ods of decreased rainfall and severe drought, and more intense rainfall when precipitation occurs—are 
projected to increase in frequency.4,5


These changes in climate are likely to cause economic losses to North Dakota’s vital agricultural sec-
tor.  If drought and climate variability increase as predicted, crop and livestock productivity are likely 
to decrease.  Climate change also may cause losses in the tourism industry and increase the cost of 
maintaining infrastructure.


Economic Impacts6


Agriculture
The agricultural sector is a prominent part of North Dakota’s economy, with wheat contributing 
the most to North Dakota’s income—about $4.5 billion annually.7 The state also produces flax, seed 
potatoes, barley, sugar beets, oats, soybeans and sunflowers.8 In 2006, North Dakota was 11th in the 
nation in agricultural exports, with an estimated value of $1.9 billion.  The agricultural sector sup-
ports about 22,300 jobs, both on the farm and in the food processing, storage and transportation 
industries.9 


The state agricultural sector has experienced significant losses due to drought.  In 2002, the state 
lost $223 million due to crop damage caused by drought.10  The drought in 2006 cost the livestock 
industry more than $32 million, according to economists at North Dakota State University. The 
losses occurred largely due to an increase in the cost of feed, which rose more than 50 percent in some 
areas due to smaller harvests. The same 2006 drought inflicted more than $425 million in damages 
to crops, resulting in nearly $309 million in crop insurance indemnity payments.11  Grazing also 
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was drastically reduced due to drought conditions, forcing 
producers to sell livestock as well as land, and many cattle 
did not survive.12  Drought conditions cost the state on aver-
age an estimated $228 million annually, resulting in the loss 
of approximately 360 jobs each year.13  Droughts also are 
costly because they increase the probability of fire.  During 
the 2006 drought, approximately 45,000 acres of grassland 
burned, and 50 percent of counties were under burn bans 
throughout the summer.14 


North Dakota’s agricultural sector also has seen losses due 
to an increase in crop pests, which has been attributed to 
factors such as erratic weather conditions and higher winter 
temperatures—conditions consistent with the effects of cli-
mate change.15  Agricultural losses from plant diseases exceed 
$1 billion annually and reduce business activity in the state, 
resulting in additional indirect losses.  Fusarium head blight 
in wheat, barley and durum resulted in nearly $5 billion in 
losses from 1993 to 2005.  Direct losses to farmers’ income 
from the disease during 2005 were estimated at $171 mil-
lion, while the overall effect on the state’s economy was a loss 
of more than $544 million.16 


Other diseases and insects infect a range of commodities, 
reducing state revenue by several hundred million dollars 
annually.17  A recent report by the Harvard Medical School 
found that projected climate change impacts—such as 
droughts, higher temperatures, and more frequent intense 
weather events—will help spread plant pests and diseases and 
are likely to create more losses for the agricultural sector.18


An economic analysis by researchers at Towson University 
estimated that, due to pest outbreaks, 2,500 people lose their 
jobs each year, while the economic impact tops $1.5 billion 
dollars annually.19


Water Supplies and Infrastructure
Droughts and rainfall events also affect infrastructure and 
water supply.  The worst drought in North Dakota’s history 
lasted from 2000 to mid-2006, straining public water supplies 
throughout the period. On August 23, 2006, the U.S. Army 
Corps of Engineers was forced to increase flows from Garri-
son Dam in North Dakota to supplement the low water levels 
of the downstream Oahe Reservoir along the Missouri River.  
Lake Oahe was at a record low of 1,571.3 feet above sea level 
(compared to a typical average of 1,610 feet).20  The drought 
directly affected hydropower production and contributed to 
the worst fire season on record.21


Drought also has affected 
North Dakota’s transpor-
tation infrastructure.  In 
Fargo, the clay beneath the 
city has shrunk from lack 


of moisture, leading to cracked sidewalks, driveways and 
streets.22


Heavy rains may cause problems for the water system and 
infrastructure.  Drought-like conditions inhibit soil absorp-
tion of rainwater, resulting in an increase in runoff and the 
likelihood of flash floods following heavy rain.  In 2002, the 
state experienced $2.35 million in flood damages to roads, 
streets, bridges and water drainage systems in rural areas.23  In 
2004, 679 housing units were damaged due to floods along 
the Red River Basin.24  Since climate change models project 
more extreme weather events coupled with drier conditions, 
North Dakota will likely experience further damage to its 
infrastructure, disrupting critical services and inflicting eco-
nomic losses.


Other Economic Impacts


Hunting and Fishing
In 2006, nearly 400,000 sports enthusiasts spent $260 mil-
lion on hunting and fishing in North Dakota, providing 
about 5,000 jobs.25  Rainbow trout anglers—who spend 
more than $1 million on retail items each year—may reduce 
their fishing excursions, since fish populations are expected to 
suffer from higher temperatures and lower stream flows.26


Lower water levels in Lake Sakakawea, one of the largest 
man-made lakes in the country, will affect the cold-water 
habitat necessary to sustain the forage fish species that serve 
as the food base for bigger game fish.27  As water levels have 
decreased, reducing shoreline access for anglers’ boats, local 
business income has declined.  Continued changes in the 
water levels and temperatures will likely undermine this eco-
nomically important recreational activity.


Hunting is likely to be affected by climate change as well.  
North Dakota’s prairie potholes—the most productive wa-
terfowl nesting grounds in the nation—currently provide 
nesting grounds for waterfowl that produce more than 3.8 
million offspring each year.28  Waterfowl hunting is a profit-
able industry in the state; trip and equipment expenditures 
topped $44 million in 2001.29  By 2080, climate change 
could reduce wetlands in the Prairie Pothole Region and ar-
eas of the northern Great Plains by 91 percent.30  This could 
drastically reduce duck populations, not only in North Da-
kota but along the entire Mississippi flyway. Populations of 
other bird species such as the greater prairie chicken are likely 
to decline due to loss of habitat.  Reduced hunting activity 
due to declining bird populations could cause losses for small 
businesses in the region of more than $7 million because of 
decreased expenditures on food, lodging, transportation and 
equipment.31







Changes in the location and range of habitats are likely to 
affect bird watchers.  In 2006, wildlife enthusiasts spent ap-
proximately $23 million in North Dakota.32  Nearly 35 bird 
species found in North Dakota today are predicted to move 
their summer habitat out of North Dakota, and habitat for 
some 20 bird species is expected to shrink.33  Birds are an ex-
tremely important link in ecosystems, providing pollination, 
seed dispersion and insect control for agricultural produc-
tion. The economic effects on the agricultural industry from 
reduced bird numbers may be significant.


Hydroelectric Dams
Although electricity generation in North Dakota is domi-
nated by coal, hydroelectric power represents an important 
alternative energy source, accounting for 4 percent of the 
state’s total electricity production.34 In future years, however, 
maintaining and expanding this level of production might be 
compromised due to climate change.  Climate models sug-
gest drier conditions, which will lower water levels in crucial 
reservoirs and undermine hydroelectric energy production. 


Garrison Dam on the Missouri River, the fifth largest dam in 
the United States, forms Lake Sakakawea.  The dam, the fifth 
largest electricity generation plant by capacity in the state,35 
also is used for flood control and irrigation and is vital for 
recreation, fish and wildlife. 


Lake Oahe, the 
fourth largest 
manmade reser-
voir in the United 
States, spans both 
North Dakota 
and South Da-
kota.  The dam 
that created the 
lake provides 
hydroelectric 
power and flood 
control; regulates 
downstream flows 
for navigation, 
recreation, fish 
and wildlife; and 
provides water 
for drinking and 
irrigation.36  The 


fishery in Lake Oahe yielded $27.64 million per year in 
revenue in the mid-1990s.  This declined to approximately 
$11.25 million per year by 2004 due to lower water levels 
caused by drought and water allocation decisions.37


The potential electricity production from both dams may 
be greatly diminished in the future as water levels decrease. 


Lower water levels also are likely to 
affect the public water supply and 
recreational activities associated with 
the reservoirs.


Conclusion


Climate is predicted to increase the 
likelihood of drought, which could impose considerable costs 
on North Dakota farmers.  To gain a better picture of how 
these changes could affect farmers, improved assessments of 
how climate change may alter the state’s supply of water for 
agriculture are needed.  These assessments can help during 
the development of water management plans that can ensure 
crop productivity during periods when water is scarce.  Poli-
cymakers may wish to encourage research that helps create 
state-specific assessments of how changes in temperature and 
precipitation may affect agriculture.  Promoting research 
into adaptation options—such as the potential for farming 
drought-tolerant crops and using water-conserving tillage 
practices—may help avoid serious loss if droughts become 
more common. 


Since water availability also will affect residential, business 
and power sectors, policies that promote the collaboration of 
all sectors may be necessary.  Better research on the effects of 
drought and of increased flooding on these sectors will help 
policymakers and stakeholders evaluate water security and 
develop plans for water conservation and drought response. 
Planning for reduced electricity contribution from hydro-
power, possibly by substituting alternatives such as wind, is 
likely to prevent income losses and the potential power short-
ages that could be caused by loss of hydropower.


Since climate change is likely to bring changes for wildlife 
populations and their habitat, thereby affecting tourism 
income, policymakers may wish to promote more research 
on how a changing climate could affect North Dakota’s 
ecological resources and investigate preservation approaches 
that increase the odds that wildlife will be able to adapt to a 
changing climate.  Creating large, inter-connected wildlife 
preserves with varied ecosystems may improve animals’ abil-
ity to adapt to climate change. 


Missing Information and Data Gaps


General climate predictions relating to the entire 
state of North Dakota must be made cautiously due 
to its variable topography.  Many possible scenarios 
could result from climate change, which makes the 
prediction of economic impacts challenging.  Better 
assessments on how climate change will affect North 
Dakota’s variable climate are needed.


Figure 1. Missouri River 


Source: USGS, 2008 Dams and Reservoirs of the Upper 
Missouri River; nd.water.usgs.gov/lewisandclark/dams.
html.
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